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APPARATUS AND METHOD FOR FEEDING
POUCHES AND SPOUTS FOR PROCESSING

RELATED APPLICATIONS

This application 1s a U.S. national phase application of
International Patent Application No. PCT/IT2004/000506

titled APPARATUS FOR FEEDING POUCHES AND
THEIR RESPECTIVE SPOUTS TOAROTARY MACHINE

FOR THE PROCESSING OF THE SAME AND RELATIV
METHOD, filed on Sep. 17, 2004, which 1s incorporated 1n 1t
entirety by reference.

(Ll (L

BACKGROUND OF THE INVENTION

The present 1invention relates to an apparatus for feeding
pouches and spouts to a machine, for example, a machine for
iserting a spout into a pouch, filling the pouch, etc. Prefer-
ably a seal 1s created between the spout and pouch, and the
spout-pouch assembly 1s fed into a rotary machine which 1s
used to {1ll the pouch with a product, such as a beverage.

It 1s common in the industry to provide juices and sports
drinks 1nside flexible containers, commonly called
“pouches”. The tlexible containers usually include a flexible
pouch, often made of polyethylene, and include a spout
through which the contents of the pouch can flow. For
example, the contents can be forced out of the pouch by
exerting adequate pressure on the pouch, for example, by
squeezing 1t.

Flexible containers or pouches are often formed from a pair
ol polyethylene sheets peripherally sealed and having an
opening where the spout 1s mserted and welded 1n place.
More specifically, the sealing operation often mvolves par-
tially melting the edges of the opening, causing them to
adhere to the portion of the spout that is iserted into the
pouch. In accordance with procedures known 1n the art, the
spout 1s mserted into the mnlet before filling the container.

During manufacture, the spout 1s often inserted nside the
opening of the container before the container 1s filled. Sys-
tems are known 1n the art for processing pouches comprising,
various rotary machines with starwheels having different
functions working together. For example, a system can
include a starwheel for picking up and transierring pouches
that works with a starwheel for filling and sealing the
pouches.

SUMMARY OF THE INVENTION

The present invention relates to a system and method for
continuously feeding pouches and spouts to a processing
machine, for example, a machine that inserts and seals the
spout partially within the pouch. The processing machine
preferably also processes the pouches 1n a continuous man-
ner.

In accordance with an embodiment of the invention, a
transierring assembly transiers a spout and a pouch to a rotary
machine for processing. Preferably, the spout and pouch are
picked up and transierred to the rotary machine simulta-
neously. In accordance with an exemplary embodiment of the
invention, the transferring assembly picks up a single spout
and a single pouch from respective supplies, such as maga-
ZINes.

One embodiment of the invention provides gripping
devices for picking up and releasing the spout and pouch.
Preferably, the gripping devices are aligned and the spout and
pouch are aligned, thus permitting simultaneous engagement
of the gripping devices and the spout and pouch.
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It 1s an object of the present mnvention to provide an appa-
ratus that can continuously feed pouches and their respective
spouts to a machine, such as a rotary machine, for processing
of the same.

Further, 1t 1s an object of the present invention to create an
apparatus to simultaneously feed pouches and spouts to a
rotary machine for processing of the same.

Additionally, 1t 1s an object of the present invention to
present an apparatus for feeding pouches and their respective
spouts with increased productivity.

It 1s also an object of the invention to provide a system for
transferring pouches and spouts from supply magazines to
rotary machines safely and without damage while enhancing
productivity.

Moreover, 1t 1s an object of the present invention to present
an apparatus for feeding pouches and their respective spouts
which 1s relatively easy to construct and reliable.

It 1s further an object of the present invention to present a
relatively simple method for feeding pouches and spouts to a
rotary machine.

The mvention accordingly comprises the features of con-
struction, combination of elements, and arrangement of parts,
which will be exemplified in the construction hereinafter set
forth, and the scope of the invention will be indicated 1n the
claims.

The mvention accordingly comprises the several steps and
the relation of one or more of such steps with respect to each
of the others, and the apparatus embodying features of con-
struction, combination(s) of elements and arrangement of
parts which are adapted to effect such steps, all as exemplified
in the following detailed disclosure, and the scope of the
invention will be indicated 1n the claims.

BRIEF DESCRIPTION OF THE INVENTION

For a fuller understanding of the invention, reference 1s had
to the following description, taken in connection with the
accompanying drawings, 1n which:

FIG. 1 1s a cross sectional view of a system for feeding
pouches and spouts to a machine in accordance with an
embodiment of the invention; and

FIG. 2 1s a schematic diagram of the operation of a system
in accordance with an embodiment of the imvention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

A system 1s provided for feeding pouches and spouts to an
apparatus for processing the pouches and spouts. For
example, the apparatus can be used for inserting the spout into
the pouch, sealing the spout 1n place, filling the pouch, eftc.
Preferably the apparatus continuously transfers the pouch
from station to station, wherein a different function 1s per-
formed at each station. The apparatus can be a rotary
machine, by way of non-limiting example, a pouch-forming
starwheel equipped with welding grippers to weld the spouts
to the pouches.

It 1s common for pouches to be assembled directly on the
welding starwheels. By way of non-limiting example, the
pouches can be brought to a {irst station at which the pouches
are opened. At a subsequent station, the pouches are opened,
and a spout 1s partially mserted through the opening. The
pouch 1s moved to a subsequent station at which the edges of
the pouch 1s welded onto the spout. For such a system, 1t can
be pretferable for the pouches and the spouts to be continu-
ously fed to the rotary machine which can increase efficiency.
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An exemplary embodiment of system 1 1s shown in FIG. 1,
which comprises a first magazine 2 comprising a plurality of
pouches 102 and a second magazine 3 comprising a plurality
of spouts 103. Preferably, the number of pouches and spouts
are equal. The system 1 further comprises a transierring
assembly 4 constructed and arranged to pick up a pouch 102
and a spout 103 from their respective magazines 2, 3. Trans-
terring assembly 4 then transfers the pouch 102 and spout 103
from the magazines 2, 3 to a rotary machine.

In the example 1llustrated, the transierring assembly 4 1s
secured to a rotating platform 6 connected to a first support
shaft 3. As shown, the transferring assembly 4 also comprises
a second support shait 7 preferably rotatable around a first
axis A, between a first position and a second position. At the
first position, the transferring assembly 4 picks up a pouch
102 and a spout 103. At the second position, the transferring
assembly 4 transters the pouch 102 and spout 103 to the rotary
machine. Both positions are 1llustrated 1n FIG. 1.

In accordance with an exemplary embodiment of the inven-
tion, the second support shatt 7 comprises a mechanism for
picking up a pouch 102. Referring to the exemplary embodi-
ment 1llustrated 1in FIG. 1, such a mechanism includes of a
pair of suction cups 8, 9 for grasping a pouch. Suction cups
8.9 are preferably vertically aligned such that the face of
suction cups 8, 9 are on the same vertical plane P. Also
illustrated 1n the exemplary embodiment of FI1G. 1 1s a gripper
10 also connected to the second support shaft 7, the gripper 10
being constructed and arranged to grasp and retain a spout
103. As shown, the second support shait 7 can be attached to
the rotating platform 6, which rotates about a second axis B,
which preferably substantially coincides with the center of
the first support shatt 5. Preferably, both first support shatt 5
and second support shaft 7 are substantially vertical. More
preferably, the second support shaft 7 preferably revolves
around the first axis A and the rotating platform 6 rotates
around the second vertical axis simultaneously. Therefore,
the suction cups 8, 9 and the gripper 10 can be activated by
hypocycloid movement as they travel from magazines 2 and 3
to the rotary machine.

Preferably, the rotating platform 6 1s moved by the rotary
machine for the processing of pouches and spouts, for
example through a mechanical coupling of toothed gears 30
integral to the rotary machine and corresponding toothed
gears 31, integral to the rotating platform 6. In the example
illustrated in FIG. 1, the second rotating shait 7 1s preferably
moved by an electric motor 11 secured and integral to the
rotating platform 6.

Referring to the exemplary embodiment shown, the system
1 for feeding pouches and their respective spouts comprises a
single rotating platform 6 and several second rotating shaifts 7.
Each of the second rotating shafts 7 are equipped with at least
a pair of suction cups 8, 9 for picking up and retaining a pouch
102 and at least one gripper 10 for picking up and retaining a
spout 103.

A method for feeding pouches and spouts to a rotary
machine for the processing of the same preferably comprises
arranging a magazine 2 of pouches and a magazine 3 of
spouts, picking up a pouch 102 from magazine 2, picking up
a spout 103 from magazine 3, transierring the pouch 102 and
spout 103 to a discharge point on a rotary machine, and
releasing the pouch 102 and spout 103. Preferably, the
method includes picking up a pouch 102 and spout 103 simul-
taneously, and feeding both to the rotary machine simulta-
neously. More preferably, the system 1 provides picking up,
transierring and releasing the pouches and spouts to the rotary
machine continuously.

10

15

20

25

30

35

40

45

50

55

60

65

4

In accordance with a preferred embodiment of the inven-
tion, a hypocycloid movement of the pouches 102 and spouts
103 1s provided from the magazines 2,3 to the discharge point
on the rotary machine.

In accordance with an exemplary embodiment of the inven-
tion, the rotating platform 6 1s powered directly by the rotary
machine for processing the pouches 102 and spouts 103. For
example, the movement of the toothed gears 30 of the rotary
machine results in the movement of the toothed gears 31 of
the rotating platform 6 which activates the second support
shaft 7.

In the embodiment shown, simultaneous to the rotation of
the rotary machine and rotating platform 6, the support shaft
7 rotates around the first axis A. The support shaft 7 can be
rotated by an electric motor 11 integrally secured to rotating
platiorm 6. Therefore, the suction cups 8, 9 and the gripper 10
are moved by hypocycloid movement, traveling from the area
where the pouches 102 and spouts 103 are picked up from
their magazines 2, 3 to the area where the pouches and spouts
are transierred to and released to the rotary machine for the
processing of the pouches and spouts, indicated as R in FIG.
2.

Referring to FIG. 2, a top view of the trajectory of move-
ment of the suction cups 8,9 and the gripper 10 1s generally
indicated as Q. Because suction cups 8,9 and gripper 10 are
vertically aligned, their trajectories of movement coincide
when viewed from above. More particularly, trajectory QQ
includes a cusp at magazines 2,3. Accordingly, at magazines
2.3, the suction cups 8,9 and the gripper 10 stops momentarily
while picking up a pouch 102 and a spout 103, respectively.
This momentary pause preferably prevents “wrenching” the
pouch 102 and spout 103 from magazines 2, 3.

After picking up a pouch 102 and spout 103, suction cups
8.9 and gripper 10 follow a trajectory QQ substantially resem-
bling a circumierential arc. Preferably, the tangent of the arc
of trajectory QQ and the tangent of the arc of the rotary machine
R coincide at the discharge point whereat suction cups 8,9 and
gripper 10 release the pouch 102 and spout 103, and the rotary
machine grasps the pouch 102 and spout 103. Furthermore,
the tangential speed of suction cups 8.9 and gripper 10 and
rotary machine are substantially equal. Therefore, the suction
cups 8.9 and gripper 10 can transfer the pouches 102 and
spouts 103 to the rotary machine R with precision. Addition-
ally, such a system can provide pouches 102 and spouts 103 1n
a continuous manner, thus enhancing eificiency and thus pro-
ductivity compared to a system wherein the pouches and
spouts are not provided continuously.

Preferably, a system 1in accordance with a preferred
embodiment of the mvention simultaneously feeds a rotary
machine with a plurality of pouches and spouts, one at a time,
in a continuous and fluid manner. Additionally, by transfer-
ring both the pouch and the spout by a common transierring
assembly 4, an apparatus 1 accordance with a preferred
embodiment of the mvention can be compact and reliable.
Whereas the system 1 as shown 1n FIG. 1 includes two trans-
ferring assemblies 4, 1t 1s to be understood that the system 1
can include one, two or more transierring assemblies 4 with-
out deviating from the scope of the invention.

The examples provided herein are merely exemplary, as a
matter of application specific to design choice, and should not
be construed to limit the scope of the invention 1n any way.

Thus, while there have been shown and described and
pointed out novel features of the present invention as applied
to preferred embodiments thereof, 1t will be understood that
various omissions and substitutions and changes in the form
and details of the disclosed mvention may be made by those
skilled in the art without departing from the spirit of the
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invention. For example, the transferring assembly can include
one, three, or any other number of suction cups to pick up the
pouches. Alternatively, the pouches can be picked up using
another device, rather than a suction cup, by way of non-
limiting example, an adhesive, a negative pressure device, a
gripper. Likewise, the spouts can be picked up using a variety
of devices other than a gripper, as matter ol application spe-
cific design choice.

The system in accordance with the invention are also
intended to include systems comprising a different number of
support shaits, and actuating mechanisms other than toothed
gears. Additionally, the transferring assembly, the gripper,
etc. can comprise different structures than those described
without deviating from the scope of the invention as a matter
of application specific design choice. Furthermore, the maga-
zines of spouts and pouches can be a source of spouts and
pouches, and not limited to a certain number of spouts and
pouches. Additionally, the magazines may provide an orga-
nized collection of spouts and pouches. For example, a plu-
rality of spouts and/or pouches being provided to the system
can be continuously arranged in a row, a stack, etc. to be
transierred to an apparatus such as a rotary machine. It 1s the
intention, therefore, to be limited only as indicated by the
scope of the claims appended hereto.

It 1s also to be understood that the following claims are
intended to cover all of the generic and specific features of the
invention herein described and all statements of the scope of
the invention which, as a matter of language, might be said to
tall therebetween.

I claim:

1. A system for providing pouches and spouts to an appa-
ratus, the system comprising;

a plurality of pouches;

a plurality of spouts;

a transferring assembly having a first gripping mechanism
for grasping a spout and a second gripping mechanism
for grasping a pouch constructed and arranged to simul-
taneously remove a single pouch from the plurality of
pouches and a single spout from the plurality of spouts,
the transferring assembly simultaneously transferring
the single pouch and the single spout to an apparatus.

2. The system of claim 1, wherein the apparatus comprises
a rotary machine.

3. The system of claim 1, wherein the transferring assem-
bly 1s constructed and arranged to transier a plurality of
pouches and spouts 1n a continuous manner.

4. The system of claim 1 and wherein the first gripping
mechanism includes a grnipper and the second gripping
mechanism mcludes one or more suction cups.
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5. The system of claim 1, wherein the transierring assem-
bly includes a first suction cup having a first face and a second
suction cup having a second face, wherein the first suction cup
and the second suction cup are aligned such that the first face
1s on the same plane as the second face.

6. The system of claim 1, wherein the transferring assem-
bly includes a gripper and a suction cup having a face,

wherein the gripper and the face of the suction cup are
aligned.

7. The system of claim 1, further comprising a support
shaft, wherein the transferring assembly includes a second
support shaft constructed and arranged to revolve about the
support shatt.

8. The system of claim 7, wherein the second support shaft
1s constructed and arranged to rotate about an axis.

9. The system of claim 7, wherein the second support shaift
1s connected to the first support shaft via a rotating platiorm
constructed and arranged to rotate about a second axis, such
that when the rotating platform rotates, the second support
shaft also rotates.

10. A system of claim 9, wherein the transferring assembly
comprises a gripper for gripping a spout and one or more
suction cups for retaining a pouch, wherein the gripper and
the suction cups move 1n a hypocycloid manner as the rotation

platform rotates, the gripper and the suction cups transierring,
a spout and a pouch to the apparatus.

11. The system of claim 9, wherein the rotating platform 1s
connected to the first support shait such that when the first
support shaft rotates the rotating platiorm rotates.

12. The system of claim 11 wherein the rotating platform
comprises an actuator.

13. The system of claim 12 wherein the actuator includes
an electric motor.

14. The system of claim 1, wherein the plurality of spouts
comprises a magazine of spouts and the plurality of pouches
comprises a magazine of pouches.

15. The system of claim 1, wherein the first and second
gripping mechanisms are constructed and arranged to pause
when contacting the spout and the pouch.

16. The system of claim 1, wherein the first and second
gripping mechanisms move at substantially the same speed
and direction as a corresponding recerving device of the appa-
ratus, the receiving device constructed and arranged to
receive the spout and the pouch from the transferring assem-

bly.
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